The nutritional and antinutritional value of fresh and fermented perah seed were studied. The colour of fermented perah seed changed from beige into dark brown and strong pleasant smell was developed. From proximate analysis, fermented perah seed contained lower moisture, protein, fiber and ash compare to fresh perah seed. Interestingly, the fat content increased after fermentation process for about 9%. On the other hand, about consistent protein content was retained after fermentation process resulted in less than 4% from fresh perah seed. In comparison with other types of seeds, perah seed shows relatively high content in protein (59%) and fiber (77%). Mineral analysis showed a reduced amount of heavy metal in perah after fermentation compare to fresh seed. Meanwhile, antinutritional analysis found very insignificant untraceable presence of cyanide in both types of the seeds. Therefore, it can be concluded that traditional practice of fermenting perah seed before consumption is indeed practical to retain optimum nutrition content, prolonged shelf life with seven times lower moisture content also reduction in cyanide traces and heavy metals compared to the fresh perah seed.
1.0 INTRODUCTION
Elateriospermum tapos or locally known as buah perah or perah tree is a species of plant of Euphorbiaceace family and can be classified into subfamily of Crotonoideae and Elateriospermeae tribe. It is wildly found in Southeast Asian tropical rainforest which includes peninsular Malaysia, peninsular Thailand, Brunei, Sumatra, Java and Borneo 1, 2 . In Malaysia, this species found to be dominated in Jengka Forest Reserve, Peninsular Malaysia 1 . E. tapos is more popularly known as perah or pogoh nut (Malaysia), kedui or tapos (Indonesia) and look-kra or lookpra (Thailand) 2 . This fine tree however may be considered as wild fruit tree, usually easily spotted as a large tree (80 -140 ft) with eye catching bright red colored young leaves in flushes. The perah fruits are about 5.5-6 cm long, oblong, buff color and more or less suffused pink on the exposed side, hanging singly on stalk 3-15 cm long. The perah seeds are about 4 cm long in shining brown with a faint ridge on each side 3 . This tree has a value where almost every part of it can be utilized. Perah tree was well known as medium hardwood timber for railway sleepers, parquet flooring, fence posts, tool handles and suitable for both heavy and medium construction. In Sarawak, this tree is utilized for making the poles used to pound rice. Moreover, it is mainly used as firewood or for small items such as nicely polished handles of rubber tapping knives. It needs to be treated with preservatives for use as construction timber because the heartwood rots easily or is attacked by termites, but only the sapwood is durable. The latex is also used to polish blowpipes to glossy dark sheen by locals in Peninsular Malaysia. In addition, the leaves too are made edible by the Sarawakian 3 . Perah seed is type of seed that easily planted and found abundance especially in the east coast of Malaysia and also southern of Thailand. The locals consumed perah in fresh and fermented forms but cautiously because consuming in large amount will cause dizziness and nausea. However, perah is well known for its medicinal and nutritional value apart from its antinutritional value. Hence it will useful to determine the nutritional and antinutritional contents of the fresh perah seeds, also the content of fermented perah seed with reference to Popoola et al. 4 who reported that fermentation process could improve nutritive value, increase digestibility, destroy some natural toxins which may occur and improve the seeds' flavor. Information about the content of the seeds before and after fermentation is needed in order to know the most suitable way in consuming the seeds. Source of protein or other potential substances found from perah seed can be a new source of essential nutrition 5 . Moreover, perah could also be an alternate and cheap source of proteins against the high cost of animal proteins.
2.0 EXPERIMENTAL

Preparation of the Seed Powder
Fresh perah seeds were bought from a farm at Hulu Trengganu. Fermented perah were those peeled seeds kept in salted water for about two weeks obtained from local market. The seeds were selected accordingly to their condition where damaged seeds were discarded, seeds in good condition were peeled, cleaned and dried at temperature of 100-105°C for 30 min. Fresh and fermented perah seeds were analysed to determine the physicochemical properties, proximate analysis, mineral analysis and antinutritional contents. Samples of seeds were ground using a dry blender. The fine seeds powders were stored in a screw cap bottles at room temperature for further analysis.
Physicochemical Properties Analysis
Physicochemical properties were done based on visual observation. The seeds were analyzed for its texture, shape, colour and smell based on its physical appearances before and after fermentation process.
Proximate Analysis
The moisture content was analyzed by using moisture content analyzer 6 . The content of crude protein was determined by using burette reagent method while the crude fat and ash content was estimated using method from Chopra and Kanwar 7 . Crude fibre content was obtained following the method from Nielsen 8 .
Mineral Analysis
The powdered seeds were analyzed by ICP-MS analyzer, ELAN 6100. The cross flow nebulizer at 1.2 ml/min with 0.75mm i.d peristaltic pump with pump speed 24 rpm.
Antinutritional Analysis
Antinutritional analysis that carried out was cyanide test following Chopra and Kanwar 7 . The presence of cyanide will be detected by the colour change of the gas collected from the HCl reaction with the powdered seeds sample.
3.0 RESULTS AND DISCUSSION
Physicochemical Properties of Perah Seed
Physicochemical properties analysis of perah seed was carried out to identify the characteristics before and after the fermentation process. The observed physical characteristics that recorded in this analysis were texture, shape, colour and smell of the seeds. Table 1 shows the physical characteristics of perah seeds before and after the fermentation process.
The fresh perah seed was found to have a less cohesive texture than the fermented perah seed. This might relate to the amount of moisture content in both types of seeds. Fermented perah seed has lower moisture content, so its texture more firm than the fresh seed. Both seeds were brown in colour but the fermented seed was darker than the fresh colour. The physical appearances of fresh unpeeled, peeled and fermented perah seed are shown in Figure 1 , 2 and 3 respectively. The fermentation also obviously generated stronger pleasant smell of seed compare to the fresh one. Table 2 shows the proximate composition of perah seed before and after fermentation. The results show that the contents of moisture and crude fiber were significantly decreased after the fermentation process. However, the crude fat content slightly increased from 27.59±1.59g to 30.09±0.92 grams. A similar pattern was reported by Popoola et al. 4 when the proximate analysis were carried out on fermented and non-fermented soy bean where only fat contents increased while other contents decreased. The moisture content of the seed remarkably reduced to 5.25±0.15% from 38.65 ±0.15% after the fermentation process. This could be the main benefit of the fermentation process where the shelf life of the seed is prolonged and enhanced during storage in fermented form 9 . The ash content of the fermented seeds also showed about 33% reduction from the fresh content. In contrast, Enujiugha reported on his work that the amount of ash in seeds increased after fermentation process due to the metabolic activities produced by the fermenting microorganism 10 . For the crude protein content, fresh perah seed showed a high amount of protein content of 59.32±3.72 g which slightly reduced into 56.80±2.11 g after fermentation. The crude protein content was not much affected by the fermentation process. As reported by Popoola et al. 4 in their work, the amount of protein also decreased (4.18 g) after fermentation process. However, this finding also contradicting with Enujiugha (2003) 10 who reported the amount of protein content increased after the fermentation process. This extra protein perhaps due to the microorganism such as Bacillus that he used to ferment the seeds also produced extra cellular enzyme which contain amino acid.
Proximate Analysis of Fresh and Fermented Perah Seed
Composition of Perah Seed
Meanwhile, crude fiber content in the raw seed noticeably decreased after the fermentation process from 79.68 g to 9.00 g. Reported in Enujiugha (2003) 10 , crude fiber content decreased probably due to the activity of the microorganisms that hydrolysed celluloses and hemicelluloses as complex polysaccharides in the seeds. From the results, it shows that consumption of both types of perah seeds either in fresh or fermented forms contribute specifically in the nutritional aspects. In addition, fermented form of perah seed could preserved most nutrients and prolong the shelf life during storage. Table 3 shows a comparison on proximate analysis between perah seed and soybean contents. The result shows that perah seed has less moisture content from the fermentation process compared to soybean. Moisture content is an important parameter which will reflect the shelf life of the seeds. The lower the moisture content the better the shelf life of the seeds 9 . After fermentation, the moisture contents of soybean was still high which was 40.07% compare to perah seed where only about 5.25% of moisture left in the seed.
Comparison Between Perah Seed and Other Seeds from Literature
For the ash analysis, the result was quite similar between perah seed and soybean. The trend was also similar where the ash content decreased after fermentation process. The result of crude protein analysis shows that perah seed contained higher protein compare to soybean either in non-fermented or fermented seeds. Perah seed showed the degradation of 4% of protein after the fermentation process, while soybeans showed slightly higher for about 8% degradation. Popoola et al. 4 suggested that the protein content might lost in the preparation of fermentation which happened during the soaking and blanching process. Fermentation process also caused two times more reduction in fiber content of perah than soybean. In contrast to those effects, fat content after fermentation slightly increased in perah but remarkably in soybean. The comparison of proximate analysis of fresh perah seed with other non-fermented seeds such as Canavalia gladiata 11 , Xylia xylocarpa 12 , and Canavalia ensiformis 13 were listed in Table 4 . From the data tabulated in the table, perah seeds have the highest moisture contents among the rest. Except for perah seed, the other three types of seeds are from the same country of origin which is India, perhaps this is the cause of their moisture contents to be quite similar (5.16%-11.2 %). While for the ash analysis, the value was not much different between all the seeds.
The noticeable differences between those seeds were the amount of crude protein and crude fiber, in which perah seed showed the highest amount (59.32±3.72g) of protein, (77.88±1.8g) crude fiber and crude fat (27.59±1.59) among the other seeds. The result shows that perah seed has a lot more nutritional values compare to the seeds from India that have been studied by the researchers. 
Mineral Analysis in Fresh and Fermented Perah Seed
From the mineral analysis result in Table 5 , it indicates an increasing concentration of potassium, iron, magnesium, and nickel. From these four types of minerals, potassium gave the higher increment (37%) after the fermentation process. Iron, magnesium and nickel only showed a small amount of increment. In the fresh perah seed, the concentration of potassium (19.08 ug/g), calcium (35.07ug/g) and sodium (43.66ug/g) were higher than other minerals. The same trend was observed in the fermented perah seed, where these three types of mineral showed the most remarkable amount among other minerals.
Several heavy metals detected in fresh and fermented perah seed which were lead, copper, arsenic, iron, nickel, cadmium, mercury, cobalt, and silver. According to Commission Regulation (EC) No 1881/2006, the permitted amount of these heavy metals for lead is 0.2 ppm, arsenic (1 ppm), cadmium (0.2 ppm), mercury (1ppm) 14 . It is worth to be highlighted that the amount of heavy metals detected in perah seed were low in comparison to allowed amount of safety limit by FDA and other types of wild seed such as Canavalia gladiata 11 , Xylia xylocarpa 12 , and Canavalia ensiformis 13 . From the measurement of mineral analysis, perah seed is more suitable to be consumed in the fermented form since most of the heavy metals were reduced after fermentation process. Furthermore, the presence of other minerals that is good for health was reserved such as potassium, calcium and sodium. Generally the mineral content of such seeds is depending on the genetic origin, geographical source, and also the level of soil fertility 13 .
Antinutritional Analysis in Perah Seed
Cyanide Test
The cyanide test was conducted in order to detect the presence of antinutritional content. The test is crucial to conduct due to cyanide content can cause poisoned and death. According to WHO (2004) , the cyanide oral lethal dose is 1.4mg/kg body weight 15 . Previously perah seed was reported to have cyanide in the fresh-fermented form 2, 5 . The tests also have been done for fresh and fermented perah seed in order to determine if the cyanide still present after the fermentation process. The presence of cyanide was detected by collecting gas from the reaction between the powdered seed and hydrochloric acid. If cyanide is detected, the addition of ferric chloride solution and ferrous sulphate solution will show a change of gas colour that has been collected in the test tube.
From the experiment, the results did not show any significant change in colour between the fresh and fermented perah seed. The cyanide contents in both forms of the seeds are too little to be traceable. This might be also due to the type of perah seed tested is the type that does not contain any or significant amount of cyanide.
4.0 CONCLUSION
Based on the results, there are several conclusions that can be made in determining which type of seed is better for human consumption. The results showed that perah seed has good nutritional values that suitable to be a new source of high protein either in the form of fresh or fermented seeds. From both type of seeds, the fermented perah seed has better potential of nutrient values compare to the fresh seed. This is due to the longer shelf life, preservation of protein, decrease of heavy metal compositions and higher amount of potassium in the fermented seed. Meanwhile, the antinutritional factor which is cyanide content showed no significant traceable amount in both types of perah seeds.
